Complex formation of cytochrome P450cam with Putidaredoxin. Evidence for protein-specific interactions involving the proximal thiolate ligand.
We have performed resonance Raman studies on ferrous NO- and CO-adducts of cytochrome P450(cam) and investigated the effects of diprotein complex formation with reduced putidaredoxin. We have found that the Fe-NO stretching mode of NO-P450(cam) can be resolved into two peaks at 551 and 561 cm(-1), and the binding of putidaredoxin increases the intensity of the high frequency component. Because the Fe-NO mode has been shown to be more sensitive to the nature of the heme proximal ligand than to the distal pocket environment, such a perturbation upon putidaredoxin binding is suggestive of changes in conformation or electronic structure that affect the proximal iron-cysteine bond. In accordance with this idea, the isotope shifts for the Fe-XO stretching and Fe-X-O bending modes (X = N or C) are insensitive to the presence or absence of putidaredoxin, indicating that the geometry of the Fe-X-O unit is not significantly altered by the complex formation. On the other hand, complex formation does induce a perturbation of the low frequency heme vibrational modes, suggesting that alterations of the heme electronic structure and/or geometry take place when putidaredoxin binds. We also find that cytochrome b(5) minimally affects the heme active site of the enzyme, although both putidaredoxin and cytochrome b(5) bind to the same or similar site on P450(cam). These observations suggest that there is a key specific interaction between P450(cam) and putidaredoxin, and that this interaction increases the population of a protein conformation that exhibits structural and/or electronic distortions of the heme group associated with the proximal side of the heme pocket and the S --> Fe electron donation. These electronic and structural changes are potentially correlated with H-bonding to the proximal cysteine.